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(54) SWITCHING POWER SUPPLY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a switching 
power supply of a small power loss by stabilizing the 
output voltage at a light load without using a dummy 
resistor. 

SOLUTION: This power supply device is provided with a 
main switch for turning the DC current applied to a 
primary winding Np on and off, a secondary-side 
rectifying and smoothing circuit for rectifying and 
smoothing an on/off signal induced in a secondary 
winding Ns and then supplying the rectified and 
smoothed signal as a main output voltage Vo, an 
auxiliary power supply section for rectifying and 
smoothing an on/off signal induced in a bias winding Nb 
and then supplying the rectified and smoothed signal as 
an auxiliary supply voltage Vcc, an error amplifier which 
generates an error voltage signal between the auxiliary 
supply voltage output from the auxiliary power supply 
section and a reference voltage, and a comparator 23 
which sends an on/off control signal to the main switch 
in such a direction as to lower the error voltage signal sent out from the error amplifier. This 
power supply device is also provided with a light load switch controlling section 30, which 
temporarily stops the on/off operation of the main switch when the main output voltage Vo 
rises above the upper limit voltage and restarts the on/off operation of the main switch, when 




the main output voltage Vo drops below the lower limit voltage. 
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[nwMi } — (Np) ifCwm^tifcmM^m.^ 
r^-xmm (Ns ) icmM^ntti^>:i:yim^mmw-iw 

yur:^mm (Nb) icmm$tifc:f>tym^ii&WL 
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/UTBBSE <fc f) t)TMi L/fc i » BB«iei;^ ^ CD:*- > 

[ss*^2 ] mm^MWi^mmmwu3 0 tj. frie^ai 20 
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:^SE*^JET€.3ffla?iJtc«^3<ifc|g 1 tPhm2<D 
^l£«ii(R6. R7. R8) COmiO^J-Effitn 

>i^::^i' (Ql) t. C<DII3<0»)aEfi!n©|f*eccT> 

<U1) i. lj5aiffl:t»«ffiC<D->f>hU¥^ 

m5©»ff«fit<R9. RIO) i -2. Cti^f 

ff A 3 nfc^ i>' :i- - K ^« ^ , 

»j88^*ltlK^««g<Dm^J»^-(CSiK 1/ fc C i * 40 
l^at-r 2,ii3it^3 ISK©;;^ ^> i'SiS^S. 
[it*J15 ] -yc^S (Np) KEOJDSn/cSiifcSife* 

(Ns ) {cgie$nfc+>:i-7fi^^rSS6¥» 

^-t-rT;^«« (Nb) fCSfiias4ifc*>;*-7m^*fi« 
¥»ibOrffllft«R«ff (Vcc) <«: L/r«t&T-S*|i»fl5 
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<D^MSE<t^*^fiSTi^J|it«g (2 2) i. 
(2 3) <!:. 

^0<»«»±r-5:*->*7@» (29) t^mthT.^ 

[0 00 1 ] 
[0002] 

«. *:tflKIA<Dffi^«;A^*i5#ra¥5 - 2 2 9 3 6^i& 

Np. -^X^iRNs. RCXv<-fr;^«|gNb©3^« 

[000 3] ffifflCD3^iife«j®3f*>6j^6nfc5it««i6 
B. i^-f3h-K:?''J vySSfCffiSSSl OtcjrOESSS 
ti. A:^33>f'>-9-c i-c^i*<t3n-citss^t3ns. 
c<Dii:s£(tsnfcmEEtt-;^««N p (cEpjinsn. f e 

«^N s tcBx -f ^>ymijS*^^iS5^a|tc j;o^^-r 

i><0'Q. KD 1 ia:»3>f=>lfC3C0Sjt^ 

ffffcil8S-ca«tfbu-c£m:trt8liVo*^Lrt>-5. 

[0 00 4] .'■!-^T;<#«NbtC«>X-f i-f^^i/^SSSdS 
«aSf^«:J:>3^-r-£>©-C. :S^-<*-KD2i:3>7^ 
>-!^C2<0Mi£¥?»{l:iaK-CiafiK<tL-C. ffiSfrSigSE 
Vcc%*RRL-CI,»S. C<D«S»«iBt«EVccB. 

[0 0 0 5 ] Sl|iSl(5IgS2 OB. ««©XW u.9^>i/«jfp 
^Al%±lf.5eilrtiIK2 l*=&uri>S. |a«)!3»S2 1 

B. 'j^'^ifnv^<otL%±.\ifmvimm>. mm^^ 

*S^nz 2 B. ^EE&StR 1 ,R 2 (C J: i3ffilb«««S 

trffi^L-Cl^S, «a^R3B. S^iSHHII 2 2 * 
flWEr 4 O P T > 7"© V -( ;^ a-?- i ai*a^- i 



a^KSM«WS@IS2 2<Dffl:*JT*SII«E(i^«:A:*J 

B. ^jg^=•R^cl:hl^g2 3©ffi:^ff^*A;'3L. 
■fe^ f-^TS{c^iS2 6©^fijr.5:?'7>+>i^>'>-;l' 
Xft^5:A:^U> m:t)^-i^Q~*ie.:tTy-h2 8©A 
:^SIT{c p WM 7 1/-C (,» 

[0006] Sm«HSP2 5 ». f^mimm$&2 2i^^ 

B. 3>f'>i>-C2(cSfl|$n?cmBE*«teJBlSm^EV 
re«Ci(iaL/c3!l^*i|«iJl^. iil^-rn«jatt@gS2 1 CCf? 

*Ty-h2 8tt, «till2 6©5^7> 

^>ifi^)\'7.m^t, *s*i«BE*i)s@K2 7©ffi*m-^ 

PWM7-.'?|5iK2 4©Q~Hl:^J«T-^#%A:*3 0 
C 0 0 0 7 1 C ^ tvfc$Sa©«lff «:ycCC5tt 

wrs. «asA:^7ccji^©sffiss*s«iK3ns<fc> s 

iasi 0 tA:^=j>7=>-9-c 1 ccj:-,-casa{c^»3n 

©-iX«iBlNp. @n@gS2 1 =&/M/rffiBI!)«»«8^V 
cc©=J>7=>-9-C2«:?c«-rS. 1Slt(J«jlM«ffVco55^ 

ffl8l!l®ia«)EVcc*> ^>:^©«tWt-C*SN s /N b 
C00081 06B0 5©laI«SK:fcW'Sy5-ffi5iR5 

J: ^ «:mi^«jife*i^J^3 (,»a5^}--cffi;^j«EV o *i±SU-C 
©it^i-^ > i^i' 5' > ;^ KS^ p.*Tfcx:?. ji.^-3!»i:fti5-c 
Sim-tX. .#JlarS^-r«E±S*ffliA-C. *K©!|$ 
[0009] 

ci-c*5fc©©. i2^^^;{k®satcBi«'5-fit 
Cttc <t s;5;>3aife*«i»«-c * «c Oi o r # rc i I > ^ gRS 
ilih-itc, **|gB±i$®gMi«:»^Ofcfc©-C> iS^5 

BAi 0 . ^t)m^iii'prji <X-tts7.-< v^-y if^HmS 
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[0010] 

[Sja=&K8lT-5fc»©#e] ±IB©a«€:afi)cTS?c 
*tc, *fE^©sj»*]Si©:x^'-^f^>i/«jSiiaB. — 

¥»^bbr^m:^«EVo<!; L/r^r^.-yi:liJEd£^ 
*Sij£¥?t<i:b-ct««)SjS«EVcc<t ot^i^-rsiisu 

10 Sj£1?SE<t©^MSEm#*^JS-r-2.^J|itliS2 2 
i . C ©^Mti4iS*> ^ 33^ n 2. ^MSE^t#*/J^ S < 

g^2 3 i=fewr^);^-f •;'5^>d^m-<ss5atc4si,»-c. m 

KiW:^mjBE*i±BB«E<k ») *>±^L/t<!: # BbusB*;^ 
■i ^ ^<D:i->tyni^^-mf±L, B«riEia;^«E*i 

7lt&f'P«:flBaS-t*-SSfi<^^WH*ljaig|53 0 

[001 1 ] §95}?^ 1 CDI^qg-r-B. — ^X#^CcE|7tt]Sn 
20 /cii;SSE«SftB±;^-< -^5^{cJ:0:*->*:'$n'5©-C. - 

i>. -'XfU^gife^IslK-CB, iW;^^Vo?rfi?St{C 
^•rs. ffitt«®S|5B. ^>--<TX«^NbKS54a3*a 
fc:*->:t7<l^i£Eo6^-ftL/rffi«!imj®^EVcc6 L- 

MJfiH§2 2-C^^«E<i^*^fiX^S. J:fclSS2 3 

30 B§Bfl*lJSlS|53 0tt, im:^^A5±|iatiEJ:0 4>Ji#L/ 
H5iEiaa:^J®E*n^K^ J: 0 TK L ft: t * BfrsBi 

[00 12] c©i»^. a*iB2©<i:^«:. mMm^m 

MiMjaiSffS OB. B9SelEtt:^«E*J±IB«EJ: D fe±» 

40 ^K:i/-ct>J:i,>. 

[0013] iJ»^2©^?|-CB, ^II^Em#«;i'5 
>^L-Ct>S©-C. ^«tfc«*>6jiS©:^'«'-^5^>i'» 

[0 0 14] Sfc. if3CT3©J:^fc. S:g?5B#EgE3$iI 

aep 3 0 ^ . mt^v&t)n.^^9fB.ir s 3 {aajijtcs^ 

A^e.m3©:»'EfitSR6. R7, R8i, C 
©H 1 ©:»Egix©P^SKx ; t; a U dfSiF 

5!UftiK3nfch7>f Xi?Q 1 i, C©^3©»EffitS 

50 >hU¥*U-*U 1 i. Mffi£Hl:ftWEiC©5^+> 
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hU+'*U-5?<D;^V-Kfi5T'ratCgiK3n5c!:^tC, * [002 0] 

[0015] 5t*^3^^?g-c«. i.mtfm&^iBL:K^ -n^^i^uxmrn^^-^-^. atc^di^r, mn^m 

^F-K:SI<3n^#M«BEVref/^3<D«:±S-r-5©'C, « ^OX. £ai;tf«BEV o*«TIK«0Ei: 0 fcTI^U/c 

l>iXt?:^y«-Kmife;J>5se»Cci§:;*;T^o it;^L/i^c:^v- 10 ^MiS*iS2 2<D^JI^EE(s#^-e-CD^ tS:^ 

s-^-ci^^. fc. -;jX«i»Nsi&w-5-'Sz:;x«l»iffe¥jtliIK{c«. 19 

[00161 Mtc. tf^4CDJ:^^. li:^?Sf^raB3*(I 5CDi©^tc^lt6ti/cy ^ -fiCi;!)iBX'5l^:0^nTl^'&o 

aiaJ3 0«. 85rfa3£ai:^«ffiCCDi^i'> hU^^^^U- [O 0 2 1 1 :XCC|iS?^IBKS«ffiJSP3 0<7):ftftW«clil 

^<D:«7V-K3S^Pd!K:#ASnyt^^^:f-K*« mcr>i.^XSimr^. mi3&^eiS3CD^>Efi!SR6. R 

isurfc J:i>, fSR eo^asKix 5 y ^m^^i-t n ui? ^s^^^SiKsti 

[0 0 1 7 ] ja*^4 0^?^T'tJ. t^ + >hU:rc.b- ^^ittc. -<--X^T-^C«^4<bSS5CD5^IEfi!AR9. 

[00 1 SI-:;?. :^^(Dm^m5(D:^>( ^y^^^m. ^mm^tix^>i>. ^mt}mi£tiy^>bi^^^i--^ 

vr^^:^^ s^cmB^rifc:^>t 9. Rio. fffSfitSR l K afeafJc:7^ h:^:7-^oc 

7 m^^^m^mt l x^ibt^mEEv oi u Tfiti&'r ^ i ^^:t-}'tmm$ n/cSSR i 2 © 3 m(om 

^>:i-'7ft-^^SSi^^f|^^fcLrffl|j«lfS«ffVcc<»:LT [0 02 2 ] V :t hijy'^OC 1 CDS* h ^ >i^:^ ^ 

^^m^\t^2 3t. fissix-r ^^ccill6ns:f> [0023) c<DJ:^tc«^^txfc^B©ttf^*;>cte:Si 

2 9 t^WT-Sx^ -y ^>^«iK&»cc4atir, ggifii (A) «-;XflJSS*^HHil8S©fiiSit* I o . 

mti^i^±mmE.^K>i>±MLfct^{tmU:ti^^y (B) ^ii:^XWE^^?IH180^Hi;^^E V o . (C) 

[0 0 1 9 } li^5^^?gr5S. X>r -^^>:yti(^.S^ ':'^c7>FU^>fiiE-C*'2>o 

StC:t>:t:70K^ISt:t'CC>^<O-C. SMMB^giKSI® [0 024] MWmmi oi)mrLxmnmim(fCrj:^ 

V o > V ref X (R6+R7 + R8 )/R 8 (1) 

CCr\ Vnem^fffiinRStC^T^fllEr^^, 8 0^EVreni$6CC±|?-r'5>. r^i. :^V-F« 

>5^:*->C"C»Effi!aR63&i^3ti'2><Dr-. 53^Effi!SR 50 X. Fmi* I c*JJtAT5 7* h:^7*^OC 



l©^5«'-<':t- h'KJKfiSijSSASoSEn. 7*H--7>i^^ 
ifiii^t^LX. ifiMte»iS2 2©tb:^«KEV„=&5it^W 

Vo<Vrefx (R7+R8)/R8 

(0 02 6] 03». ffl:^«EEVoiftWa8fcI o©«F 
•6. 

[0027] H4«2|s:^©^2 ©ilSfeWSrKWrSlil 
O{C:l->:t703S2 9*rtjaS-|*-CC»S,'S-C*€>. 

•c. emfifB#BaH$iiiss53 o«. ^ai:tr«BEvo*i±K 

^iHO. ^tB:t»«BEVo*5T|!g«BEJ:0«»TKOfc<!:t 
W:j->*7|5|K2 9fc*>^^^ill2>. 
[0 02 8]CC-C«, 7* h*7'70C l©S7feh^ 

©x5 v^'^S^^*^. *0®ll»2 0©*>*7jg 

ttR 1 3«r/M/-C«lft«l««EVcc©«t^?rSW-C<,^ 
C©J:^«C«fi8bTfe. illttjfiBtt. 02^03 i 

( 0 0 2 9 ] fSa. ±s2IIJgWtc*il»-C«. il©?SB#raE3 
Wai8P3 0©-y?fflliz:;X»Ji©l6S*<!:SfcA«C7 * 

[0030] 

[*W©S»*] tLhsft^L/fcJ: ^ ic:iim^<Dn^m 1 © 
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7-r-s. 

(2) 

»if^*liraS-tf*J:^{c«J5SU?t©-C, S©?5BJjCcim 

;^aiEE*«3a*j±#-r*©«r. ¥%~wsi&m\.^i>^b.tj. 

[003 1] S8*^2-CB. gfiiSf^i§B3Sfl®S»3 0*s 

^llii«iS2 2©Hi:^«^«i'^>7-r5ci-c. ff« 

[0 03 2] 19*^3 -CB. '> + :/hU^f»U-^'U 
1. h^>i^Xi?Q 1 , 3fey:«::»)E®tSR6-R 1 0?: 
fflt>retnafB#S5M*liaa53 0 =fe^fi£Lri»^©-C. ^ 

[0 0 3 3 ] sa^4-eB. 7* h*7*^OC 1 
20 -C. g*<SB#BaKS(liSiaJ3 0©-y<:<SJ<l;-;XWJ©ttS«: 

[0 0 34] 13^5 -CB. ;i->:t7H?g«rWrS«^ 

(c. ai^^i iig«©«MSK:L-ci^«fi!:«?»*«:f#-cc> 
\m 1 ] *^©-JliSM«:7nTllS0-C$>S, 

[02 ] 0 1 <Jiiim.<!ym%^mR-tz>wm-^hi.. 

[ei3 ] m:^«iEEV o I o©HFttl9-r«5. 

[@4] 2|c|^©||2©||t&f)>£r$i;^-r-&li]K@-C« 
30 i>. 

[05 ] SSe3fc©;^-< •?f->y«ffli^a©liI»80r*S. 
[@ 6 ] S 5 ©[HlSStctet:^ 5 i*- 5 -SttR 5 ©ttflF^Si 
^■r^. U:^)flBIEV 0 1 o©^t40-C*S. 

[t?#©Si?81 

1 0 SO^S 

2 0 

2 2 ^mi«4§il 

2 3 tb©^ 

2 9 :t>^:7|al*8 
40 3 0 
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